SUMMARY Two cases with intractable vomiting due to gastroparesis, a rare feature of diabetic autonomic neuropathy, are described. Both required surgical treatment. In the first a gastroenterostomy was complicated by reflux gastritis requiring a revision operation; in the second a gastrojejunostomy was successful. Electron microscopic studies of the vagus nerve in one of the cases showed a severe reduction in the density of unmyelinated axons, the surviving axons tending to be of small calibre. The severity of the abnormalities supports the view that diabetic gastroparesis is related to vagal denervation. Postoperatively she has felt better, and she has had only two admissions in seventeen months with vomiting. On neither occasion has she been ketoacidotic and has been managed on oral fluids, intramuscular metoclopramide and elevation of the head of the bed. Three weeks postoperatively, a barium meal and video showed poor peristalsis as before with negligible emptying of the stomach via the gastrojejunostomy in the supine position, but free emptying in the semierect position.
Gastroparesis is an uncommon complication of diabetes mellitus. Recurrent and debilitating vomiting from this cause is extremely rare. In exceptional cases where intractable vomiting cannot be controlled by simple measures, surgery may be needed. We describe two cases in which conservative measures failed and report the results of surgery, together with morphometric observations on the abdominal vagus nerve, obtained at the time of operation.
CASE HISTORIES
Only two patients from the Diabetic Department, King's College Hospital, have undergone elective surgery for persistent vomiting due to gastroparesis in the last ten years. Both had severe autonomic neuropathy.
Case I A male, born in 1947, developed insulin dependent diabetes in 1960 when aged 12 years. He had seven admissions in the next 7 years either for stabilisation or because of ketoacidosis. At the age of 22 years he had his first episode of iritis which recurred over the next two years.
After 11 years of diabetes he developed peripheral neuropathy which over two years became exceptionally severe. By the time he was 25 years old he had painless ulceration of both hands and feet, bilateral Charcot changes in the ankle joints, and a painless fracture of his right fifth metacarpal bone. Symptoms of an autonomic neuropathy were also present. Impotent by the age of 23, over the next six years he developed diabetic diarrhoea, symptomatic postural hypotension and retention of urine. Recurrent vomiting was, however, his most debilitating problem. It gradually progressed until he was vomiting two or three times each week by the age of 23. Daily vomiting, often lasting twelve hours and sometimes persisting for five days was present at the age of 27. Frequent admission in ketoacidosis followed this vomiting. In the year 1975-1976, after fifteen years of diabetes, he had seven admissions in ketoacidosis. During this same period he lost weight from 72 to 60 kg. Barium meal studies were abnormal from the age of 23. Residual food and fluid from the previous day were present at the start of the test, barium was still present in the stomach after 23/4 hours, and there was delayed passage of barium into the duodenum despite intravenous metoclopramide. When Postoperatively she has felt better, and she has had only two admissions in seventeen months with vomiting. On neither occasion has she been ketoacidotic and has been managed on oral fluids, intramuscular metoclopramide and elevation of the head of the bed. Three weeks postoperatively, a barium meal and video showed poor peristalsis as before with negligible emptying of the stomach via the gastrojejunostomy in the supine position, but free emptying in the semierect position.
Summary of case histories (see Table 1 ) Both patients were young insulin-dependent diabetics with a severe symptomatic diabetic autonomic neuropathy. Table 2 summarises their grossly abnormal autonomic function tests. In additional both had a pronounced sensorimotor neuropathy and bilateral cataracts. Neither had any evidence of nephropathy and only Case 1 had minor background retinopathy. Surgery was performed for intractable vomiting and while not wholly satisfactory in Case 1, resulted in symptomatic relief and definite improvement in gastric emptying by gravity in Case 2. (fig 1) . Not infrequently they enclosed dense collections of collagen fibrils, the appearance resembling "collagen pockets" from which the surrounding Schwann cell processes had disappeared (fig 3) . The cases described here were of exceptional severity. Few patients have symptoms that necessitate surgery. Wooten' described two such cases; one had a pyloroplasty and the other a Billroth type 1 gastrectomy. He concluded that a gastrojejunostomy would have been more appropriate, but advised against operating. Brownlee2" reported one case who underwent a pyloroplasty. After operation symptoms persisted and a barium meal continued to show delayed gastric emptying. Some improvement occurred with metoclopramide. Our two cases show that severe vomiting, recurrent hospital admissions in ketoacidosis and weight loss may necessitate an operation. To avoid biliary reflux and to facilitate drainage of the gastric remnant, a Roux-en-Y gastrojejunostomy was recommended. A vagotomy and antrectomy was performed to minimise the chance of any stomal ulceration, although with the degree of vagal degeneration, this may be unnecessary. Even postoperatively, gastric stasis may be such that adequate emptying will occur only in the semierect or erect position.
The results of surgery in our two cases and those reported by others are not always satisfactory and even gastrojejunostomy does not always alleviate the problem. Nonetheless, when intractable vomiting from gastroparesis does occur, surgery may be the only appropriate treatment.
